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^$#3 <£;*>sH cq^b ^^p> s ^ ^#^^1 7flA]^cf. #£\v}3. 

7l^><^ ^ ^^Al^lcf. ^E^fl #^31}. ^A}*]; Hj-^ -§; 7^ ^ 

£ 2 
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^-^^S] °cM-2Hl W ^&|p>3 ^"^ ^ ^#"o v ^ {METHOD FOR INSERTING AND 
DETECTING WATERMARK BY A QUANTIZATION OF A CHARACTERISTIC VALUE OF A SIGNAL} 

£.1 ^ ^ ^E^>3. ^ ^*3*Hfr ^Bio>^ Al^o] l-s. 

5=. 4 -fe- 't^^l rcJ-E- ^1b1p>h ^# y o Vl 3^ 

£ 5 ^H3&4 °^>2|-^ #J>#7fl«- E^ol4. 

100 : 110 : icj^l ^^^1 

120 : £|BWa. 130 : ^eM-H. 

200 : 210 : $\*-]v}3. ^#^f 

230 : £)^>H sfl^l ^e)^ 240 : ^ 
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A J12] ^ofl ^sfi ^- ^ $lz-M^ ^ ^ ^"14. 

^e-]p}-^ 7l#^r (Broadcasting monitoring), ^ (Owner 

identification), (Authentication), -R-^ ^tr ^T^^ 

(Fingerprinting), ^}Ji 7]#(Covert communication), ^> *)H (Copy control) -§- t} 0 ^ 

tr £-<>HH oI^jl ojcf. olE-]tr -§~g- *°HH ^r^^r ^"M^ 7l#ofl rfltr -3-^2: £ 

°lsitr ^f^tr -§-g- ^ ^^(Authentication) £-<^r *}^°\] ^^JL $X^r 

°> *>4°14. Sl^fr #3L$- €-°MH 2-^<£ ^l^l^^l <3^7}- *1<8S]<H &t}. JflEl 

U K ] £r°HH cfl*r ^ ^7ltr *>^£: Friedman(U.S. Patent-5,499,294) 

SHU "^ltr >M^£- ^ ufl^-oH o^u^ s^-je ^cf. n $H 

£ Lin & Chang JPEG *]<*$]qo] zg^cq ^o}^\ -^lH^r cfl 

B\7} O.^ -£ ^ ^o]EiS] ^7> HL^r ^Ml, ^ ^ 2£ ^HHfe 
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t^H^r $|EMH<H| tfl^ -g-g- £o> ^cflAi «?1^^o>ofl tfl*V ^* 

^Jl 7l^ofl cfl#°-5. *r <£^7> ^fl-*- oj^Jl olO 

^O.^, ^.Oji Bfl^Sq- MP3 #31<>H# °]"§-^r ^^1^ ^ 7]S.^1^ ^4 c^ol ZL ^ 

xfl-g-o] o.^ ^ ^ Sl^ 7^# *I|^«H 

<16> ojSf ^ S.^^ ifl^ Jl^S]^ 7l#^<y ^I0^ i #<$S\±= $\*W^ cflolE^ 

(Tamper resistance), ZLB)5L Cr^tr ^fl^^ ^" < a/^#°l 7>^^- <0S|^ # 91^. 2- 

tb, ^aV 7>*I *fl# <§Efl6fl ^ <s}^ ^^flS. ^>7l nfl^-ofl ^tr 

^A]7i ^7} 7}^ ^ ^S-If- hb|.s <^-t>^e|7> ^A^>ZL ^3.^ A}-g-*fl o)^ 

<17> £ 42.3 o. A\<#^r -§^§ ^ Jflfe tflo)E^ ^EinV^l ^ ^ 

^SRr ^^-S-Ai, c^^t. hJ-^s^ ^^ofl ^E^o>^ u o V»] ^ 
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1^2) ^ ^ *}--§-] 

<19> ^M3& <L># ^HH^r, ^n}^ ^1^713. <2^A) 5.^1^] 

-<20> <#a}S1-& ^ #7)1^^, *>q. oi^-o^ ^^.j. ^ 3E^-sRr ^ H. 

<22> A]Jr ^HH^, ^#=1 ^^j-sofl 7}^}c^ ^efl^ ifl^ ^1311- ^^^l^lcf. 

<23> ojofl, S-Ajgjj- a>^ cfTjl ^ofl Al^-. t*o^ ^Ei^^Zl, ^E^^ A)Jr 

<24> g:^ ^IJL ifl^ ^H3# <L>* #3] ^^17> ^ 

O] 0>V1 Al^ i^-eV^ ^efl^^l Cfl^A^ ^ 91^-- 

^#^•1^ 21-1- ^7)A]^1- i^l-^ *}^r ?H WV^2]^>Cf. 

<26> ^^JS^r Z^-^ Aj- 7 1 ^Sfloj^- ^.q.o} ^ o1 J1) z}-Z|o} n^o^ 4^ 
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It cfl^ 4*r3 ^^S. QB\^7>}JL, ^E^^ zj-z^ a]Jt 

^it* ^eK=L ^^1^ a> # ttj-Ai^ ^oj^v ^o,] n^sf- 

<29> <#*}2^ £3 ^tHH^ ^B^u>3 #<^13 <£*>^» ^ ^}-g-€ 4^ 

^ ^ ^3 ^>^l-# ^V#^ 4^^. wliH^H, ^3JW1 7R> <#*>5)- 

^"fl ^Ein> 3 a^a] 4-0] -11}.- ^^5. €E^S]c^ 4^0} W ] B7> ^^^S. 2D 

^JiS.^ tf^Si^ ^#*H1:& 4*r3 ^E^H z}- -3}-^ 3d 

<32> -g- ^-^oi) oi-s^ > aij:^ s.^#<q o^^di o}*}., ^.§1 ^c^a]^ o] 2,011 
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<35> £ 1 ^ ^p}^ 371] ^E^}^ ^-g; ^tb ^-^^-(100)^}- ^2 

A] ttl Ql s 



—i a a 



c^V ^#«-(200)S. ^S\o] oicf. 



-<36> ^-<a^-(ioo)^ ^.^^aij: ogs^Kiio), qzwb. A>^^^i«.(i2o) ^ ^pi-a. 

^-(130)5. ^£)<H j2.t^Aijr <y 3^*1 (110 HI ^*ti jr ( PCM 

tiMED^r ^E^p>3 A>3i3*l ^(120)3. ^)^p>a. ^^1-^(120)^ ^S]^ £.t] 

^(120)^ ^.2^1Jl7}- ^B]p>37> -^-^Sl^l ^ Cll^Biol ^o_S ^S)^, SL^SLll3L^ 

$\KM3. #^(130)3. ^^^Cf. ^E^>3. ^°J-^(130)^ ^.^i^lJl^ sfl^ Ajif <$tf 
p>H5. ^EiP>37f ^"^^ ^J^Jl^r t]x)Q ^ ^-S- nfl^(150) 

<37> ^#^(200)^ Q Ei ^#^-(210), ^ Ei Pfa. ^^E]^-(230) ^ 3^2: # 

240)3. ^#^(210)^ ^^-^^1(150)S.^-E^ iL^J^OJl 

$1 Ei of 3.1: ^#<5H 2}]^ ^th}. $\*W3- ^3^(230)^ ^ 

4€-tls<H] ^]tS*h ^e-Mh 3# ^<HH ^SLS. Sfl^ 

€ 4€ ^n^. ^2 ^ ^1-^(240)^ sfl^JM- o]-8"*H o. 

^ 24 fl*] ^1 *V ^^cf. 

o}^\ < <%b\v}?3°] ^4 ^#ofl cfleflAi ^tg^-tf. 
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<39> ##*Hr cflofl A>-g-si^ <%bW?2°- <^tiv^ 0.3. ti_v £|el*KJ 

(semi-fragile watermarking) 71^-g- oj-g-^-cf. c]^ ^njj <y-%:c}- cflo] 

(Cropping), ^7 r , ^jzj-^ u ]*\^ ^ ^ofl flB)n}37} ^| >| 

<H €-& ^ ^1^7> ^i^>Jl^> ^ ifl-g-szj. oil ^l^S. ^ 9X7] nfl^-o] 

<40> o]Dl^ C-flolE^ Tj-Oo^ ^ 0)U)7]M. ^ M.^O_^ Uf^ 4^1, Zj-Zj-S] ^.JLO] 

E^V3 ^JiL» ^#lr ^ ^71 nfl-g-ofl <fl g ^ ^ o^l £4. 

^ ^*Rr ^s-i- ^^11- ^ szs^- sj-fe "J-^Hl ez># ^-4. 

<42> 51 2 ■& ^°ll 4^ ^e^d>h. 43 * SL^ltr ^1£°14. 

< 43 > ^x$6\) 4= ^EiP>a. -2.^.2.^1 Ml cfltr ^E^(SllO), €e| 

U€ J^oaIJlSI ^^-(S120), Tfl^ ^3H1 rfltb ^r^r ^ ^^(S130), 

^S)- ^ofl ^^5:0} ^1^>(S140) ( 7^1^ °l-§-tr $\K]v}=L2] 

(S150), ^ $|EWH7> SLtlSL+lSL^r 7 1^-(S160)^ 43* 7^ ^<M4. 

<44> o]^ z>£- $\IW3.2] ^r* ^TillS 7M1*1 -£^*r^ 4^4 £4, 

<«> <*fl 1 #7jl> : S110 
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<46> Hellas] cfl^^jq- 

<47> 5. 3 £ -MiL^U:^ HeH«a# JEAltb £^^]cf. £ 3 ^ ^1 ^^JlS 

zjol^ Hefl°J(... , Fi_i, Fi, F i+ i, q-fetj.. ol'nfl q- =efl<gs} ^o]^ i 0 o ms 

*> ^ tflif 2 kHz vfl^l 4 kHz o}^9) cfl^ Ajlf 0 l-g-*>^ cfl^^^ l kHz 3 

w. 

°J(Fi)^l^ JflSi^iL iflsl ^VM-^ tilB7> ^-o]^cf. ofliM, ^EiP>5L^ n^tL7\ 

U, 0, 0, 0, l, l> 4 £°1 t^^S^, -^-S-^J^ ^ ^*fl Sefl^ofl^r "1" ofl 

«fl^^ ¥ Hefl^ife "0" 41 sfl^Tr Stol -a-^^q. °1^ Jfl 

E d^a.t ^ «1H^°1 ^ sefl^oii o. s aj-oj^ ^ofl^ cf-g-i^ ^eflojH.^ 

^ «1H^°1 ¥1^-3-2-3. -a-sj^q. 

<50> o]^. ^-ol, sfl^H^ "1". 5£^- "0" £.3. «1 HI 3. 20-40 7fl ^H^l ^<>lH ^ 

<5i> <afl 2 ^-^1> : S120 #31 

<52> HEflojoi av^ 
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1020030021827 #^ <Qz\: 2004/4/10 

<53> *>i4<q a^)oj(Fi)^ F « ##^4. ^M3& F « ^#*>7l ^*)H a 

4 B .2.^.2. ^lifi] ^g- t^sj i] j4 £ol ^cf. 

<54> 1/^ / . 

-<55> <^7loflA^ ( i-1/2, i ^ Zj-Zf A Al^-Al^, A #^1^(B *1*M 

3). B <3<^ #*1^* BE*, s(t) ^B^^ ^.tq^.Als# M-H+^flcf. # 

71 1] ^JsL ^^*V ^H^, ol^tb 1] £r ^Mtt CfJLTfl ^ 

<56> S A 4 S B # °l-g-*M J2-^J2. HS.2\ ¥«F| 4-g-^l 2] Q ^o) 

<57> . _ . 



[*r*H 2] 

<58> £ i£tgofl 4= ^EiP>5L^ Aj-oj^ ^#£l^r ^<>1 °1 e) *V ^ # F 7> <£*>Sj-^ if- 

F' S. £3 3 £.-!=. ^ iL^i^ls. s(t) ^-g- 7>^ ^Al ^£4. 
<59> <^D 3 #7fl> : S130 #31 

4#^i 3] 4 7l^^si Q 0 Qi # 

<62> G 0 = [-0.7, -0.3, 0.1, 0.5, 0.9] 

[^*J-±] 31 Gl = C "°' 9 ' "°' 5 ' _01 ' ° 3 ' 0/7] 
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<63> oVov 34)^^^ *fl# Hefl°J^l -a-SJwhJi^l- «1B ^^.)7> "0" <*] 

^-^tt [^r^M 2] <^H F § [^ai 3] ^ ^ Qo ^ ^4i#o^ ^ tiljn 

*>°1 7HV 7>7>^ #0.3. ^SFt °<M-S**Kll, «fl^ «lB^»i7> "1" <£ ^-Mtt ^ Qi 

<64> afl^cfl, 2] ofl Sl*H ^H3# F 7]- 0.15 Si ^ SHr^, Qo 

0.15 «H1 7}-# 7]-^ o.l o]ji Qi 0.15 °fl 7H> 7>7}£ 0.3 o]rf. rcJ-eH , 

sVM-si H^CFiHl #^1-ji*} ^ jflfi^ji^ sflig- «ihsi #o] »o- F s] «g= 

Q tt 0.1 o]jl, Hefl 0 J(FiHl <5>JI*]- s}^ ^€^-S.sl Sfl^ wlHS] fto] 

"1" F s] <8*>S*# Q 0.3 o]cf. o]9\- ^o] Q sf m.^ 

ti^r Q J^i^S S(t) «fl £^ 7}Sflo) ^ o]ufl tt|^-g- « 0 >^ 

4 ^-^Sf £o] #<£#5L g » ^«5><^ AJ-O^S g ofl ^ ^ O. Aljr S(t) I" *l^*fl^ 

<65> 4 ej-^ : S140 #?fl 

<66> ^<$#5L g Si a_V# 

<67> ^Cl^ S-A^ F Oj=*}s).*}7l tj-^-Sl [^*V^1 4] £}. ^o] <g -g-Aj Ajjr s(t ) 

<68> -4 9§ ^ : jf'CO = -s-CO -+- & ' -s-CO 

[^*[Al 4] B <% ^ : .sr'CO — ^CO - ^ • -*CO 

<69> 0^7HlA-l S '(t) ^ °^}2]-^ S.^^- F 1 -|- £5L^ ^S] ^.Cl^Al^oljL, g ^ £ 

^ ^Sl ^.Cl^AlJ: s -( t ) 7]. olfif ^-O] <#*}5}-^ f- -I- 5>5L^- ^ ^.tq^Aij: s(t) a. 

^^^17171 ^Sfl ^ JL^^IJL s(t ) ofl 7l-«fl^^ ^^oflA^ #0^5:0]^. 
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<70> 3 [^^-Ai 4 ] ^r, 1] £ 2] Si- ^ ^JLS. T^lSr *Hd& F 7} 

^H3& F' 1- ^ ^.c]o,Als s (t) «- ^^A]^ofl flo^, Hell^CFi) A 

<3<?HH*f € -2.^^^ S(t) <H1 g u>3. <y ^c^^aIs s (t) 1- 41Jl» 

7>e}^^ji b <3 <^hh ^ ^ ^.ci^ai^ s (t) °ii -a-^^g-s. g ^ ^ ^.^ s (t) » 

<?i> oieltt ^-<y7j- £ g ^ 4^-4- *HH1 ^^i}. 

<72> £^ j^iL^lJE. s'(t) <4 ^>s)-^: Q [^r 

*H 5]^ ^] 

<73> si r> = e 

<74> ^ ^-7fl7> ^Cf. 

<75> ^ 5] 7> g - #&\*}7] 1] -g- [^*HH 2] 

ofl cflOj^j7 [^^j-Al 2 ] <^H s (t) «- 4] cq s . (t) j! ^^>ig ^ 

6] °1 ^ol^lcf. 

<76> f' = e = S ' A ' S ' B = 2 (-Sl (0 + g-Sl (0)2 " 052(0 " g52(0)2 

6 ] ' c s 'a + s 'b I] O, (0 + g*, (0) 2 + O 2 (0 - gs 2 aof 

<77> CTI7HH, Sl ( t ) <4 S2 (t) A ^^4- B <^<HH°1 _2.C^AlJr s ( t ) M. ^^JL, 

S' A ^- s'b ^ ^ $tg^ slk]Sl*13L s'(t) <H1 tfl# 1] ^ &°1<=K 
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#^ ^*>: 2004/4/10 



<79> 



<80> 



<81> 



8] 



<82> 



<83> 




9] 



<84> Q\ Mo] /^£)£i, [4**HJ 7] ^ Cf-g-o^ 10] 4 £o] ^ 5} £] ^ , 

^ 10] <*M g S] g ^ [^*VA1 11] S 

<85> 10 ] + 2gF rf = 2&^„<2 

<86> 1 Q -JT 

11] * ~ 2T 1 - QF 

<87> o]<4 £o] ^ ( -^<y^£ gj ^ T^flO] iC]^A]Jl S (t) 2] S-A^ p 7 J. Q 

^ -S^t!- ^-^^ F' «- % s(t) ofl tfl^fl 7\% s.A2-%3L s'(t) # 

^*>7] ^o] <^o]^c].. 

<88> <*D 5 QA> : S150 

<89> ^Ei4a2] 

<90> [^*Va1 n] jzf ^o] ^^J-JE g 7 \ ^*fl*l^, ^ ^.C]^S S (t) ofl ^*fl 4] 

-t- ^.c]^aij: S '(t) i- <g^4. o]^ ^-o] ^.c]^.ais S '(t) ^ <# 
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<9i> SLn. .2.413: s'(t) « <2^-°.^*| ^ofl ^^D>a. A}-<y ^\y\ 

&5.^A. -2-^-2-4lJL s'(t) * 31 (150 HI 7l^-tb4(Sl60). ol ixfl , 7}^*}7) # 

<>ll J2.tq.2_ oflc^ ^ 4^o] 6g*fl;g ^sl 

<92> ^ ^^>$ Al*]-*}-^ ^-TfloflAi j^jS. JLA^ F # ^} 7 1 ^ A>-g-S)^ Aljr^ .2.^ 

^ tfl°4 1 kHz ^51<£ ^l-§-*>^ ^ ^4^1 ^>-§-^7>l- ^-711^1 

^-g-S]^ [^r«H 1], °^>S]- efl^-g; 3] £ ^-o^ h7ll ^^ 7> 7 >^^, 

^1^ ^ ^sHr ^e-m^ o>^^ o. ^ ol7l ^ ^ oiq-. 5Eth 0 ]_4 

£ 7>*1 nfl 7 fl^^S.^. ^^^-O.^ ^E^P>H« ^°1 ^f^l ^7>^- ^ 

<93> a o V 7 ]*V ^^j-Al^o. ^o.^ ^ ojo. ^ojcf. 

<94> 1] 2] 12 ] 3L rfl^^ - o^Cf. 

<95> '^U? 40, 

[^^Hn 12] '='-• /=/-i/2 

<96> 1] ofl^i- F ^§> 7 ) o}*V ^ c^jo^o} Sa ^ ^ S B ^O] ^ A <o 

b <3*MHo| ^.o^J:^ ^l-g-s] ^-sB^l 12] oll^^ S A & ^ 

S B &°1 ^ A B ^"^HH^ iLcl^^^ ^.sfl^i ^olcf. 

<97> Ol 3 o. ( «fl 5 ] 7 |. #0^5: g # A^l-71 ^ *1H 12 ] » 

2] ofl ^ <y [^*H1 2] <H]>H s(t) 1- [^«H1 4] S '(t) S. ^l^rtl- ^ ^ &| 

^ -°r^>tt ^^1^, ^^^S g 7> rq-§-^ 13 ] 3Zf ^-O] ^oi^i^. 
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<98> q _ F 

g - 



i3] 1 - qf 

<99> 5E*];, 7l^^o] Q Q Ql ofl^ tf-g-o} 14] ^ ^-ol 

<100> <2 0 = [-O.V5, 0.25] 

[^*VA1 u] 2i = [-0.25, 0.75] 

<101> oj<2}- ^ aflA^O] ^ol^ ( ^Tfl A><$ ^-^<H1 ^-5^- Cf^Ml ^^A]^ ^ 

<102> ^ 3 #<y*Kr -*HHH ^2}- -^ofl ^7fl^ JlBi*flo> gr>^ iL^l 

§>i4°l^-. ^-g-^ ^IJL^ #£ 7 > ufl-f ^& ^ o}u|e}. Aj-og^g^ d\ 

<103> c^aV^ ^.^^o) ^ a-^-^^ i ^ ^d\) o]s^ ^--g-o] ^Afl^cf. 

°i 7l ^m^S. ofluixl SVF (spectral variation function) ^S. 

<i04> <^7HH Jf-g-o]^ a]-^-^ ^ofl^ Ir^A] ^ ^-fVcf . ^, ^ol^efji ^e]- 
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* °fl^ fc^M?! ^xt, aJ^fl^ ^-S"* ^t*Hr Al^Vofl tfltV *fl^, tr*i)^ 

°fl °l-§-s]fe -tlJiSl ^^-71 ^(signal segment at i on )^°) -freH ^ 3-§-°l 3*1 #7l 

<ios> 3*.$. ^ 4^4 ^1 ^e»3€- ^#*>7l fl«fl^ a^s^o) ^ ^oj ^q. 7 ^ 

^7] (synchronization) -zf^oltf. o^l*! ^-71 5^ tr-r-7fl^| *l-§-*r*l 
i^eflH i^Es] ^e) 5-10% tfloflA-l ^ji 7 > #<y£ H^l 0 ^ 

<107> ^ 7 ]ai^^ $m*\3L ^^^4 -§-<^ ^^.S. 16«lB°fl^ 20H1B ojtflo] Ajjr-g. Aj-<y 

tr^f. ^71^1 s# ^#s>7l ^*flA^| s^oj ^ojsl 3-5% ^-g^r^ ^^^LS 16«1B 

A o v ^:£# £fe f^-i- -§-71 AlJio) ^^1^ 0.5. *Vcf. ^7|A]if sefloj zjojo] 3% ^j 

ol^^Tg^ ^#*1 ^ofl 4^, ^-71 _2-*>7 r 15% °1MHH ^ &7fl ^ 

* r M-3 seflojofl U )eo^ ^ til- ^-°d*f£^- ^£ S&*h j^3.ajj: 
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o] tfl^Jrofl HlH^Ji* -a-«a*>^ SBfl^^l 2-3 #<y^- ^ Si^-. 1-^, o) 

*H3°1 *H^>*1 ifl^-g- ^^«fl<>> ^#-£1- ^ 

nJlJitf *]^^§- Jl*}7ll ^cf. 
<109> ^E^P>a ^# * feo]7l ^Sfl ^-^4 ^1 #<y3 

^ sfl^^i^l cfl*V iE^r 413331 .as* 5^. ofl^tfl, Hsfl<3 

ofl 1 tilH^I ^J±» ^ 72 wlH^l ^if ^*>7l CRC -§- 16 S^- 

88 ajBl- 88 tilBf B^^^(turbo code)3. ^]S^§>^ 270 v]E.7\ 

3. 72 Hi HI- fl*IH ^1 afl^) 371^1 270 ^tb^. 
<no> ^^oflAi^ HEllojoj H7l# 80 ms S <>l-g-*IM 253: iL 1=1.2. 4] J: 

ofl 270 HlH^i* iHJ«W=h ^ -2.^7} 3£- ^S. *fl*3 7>^t> n 7«1 «>4*H 

<!!!> CRCCCyclic Redundancy Code)-!- ^jiL^ °1-B-^ ^ji7> ^SJ 

€ ^JSL^-g- <?l#*>7l ^ ^-f <H1 ell- 

<112> #0}^ jtg ^# 4^u2f 7^ 

<113> 5L 4 ^ sfl^i^ii^ ^#o]] ifl^ 

<114> o]o}o} Ajjrofl aj-o^ ^Jil- ^#^>J77> «Vcfig aj-oj d>^7>^1S ^--g- 

^ tojx Al^cq ^oll- ^T^JI, -§-^JL7> A^S]^ 

*>-8-€ cfl^^EiS €e^(S210)^. oleitb ^r^ 4^ ^/SE^r Sj-^^- Sft^v} 
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<ii5> zl cf-g- ^Tfl^, ^Ei^^ ^rq^Al^^ F 1- ^r*Vcf(S220). F ^ 

E ^pl H ^A]^ wj-Al^ ^sfl^lrf. ^ot ^p}^ -t^Ajofl [^*)-^ 2] 

F 7> ^fM^ ^#^1<H1£ n>^V7>xlS. 2] *fl ^5}- ^Sfl^o): 

<116> F » ^tb cf^m °1 ^Hd& F ol <#7>S}-& ^ Q vfls] z| <£*}$.&»-3|. ^3" 

aljutlrcf. ^7lofl^ ( <£*}s|-& ^ Q 51 ^E^a. #<gAH a}^^*} <#*l-3*& ^> 

-1.0 - 1.0 °]^$\ ^o.^. <^1# 1-^, F 7]- 0.15 ^ Q 0 ^1 €^ 0.1 °\], zle] 

-31 Qi ^ Q± 0.3 <Hl 7>^- 7>^ &o] ^cf. £ 5 ^ oleitb ^r^l# £^3^ ^Jojc).. 
<118> £ 5 6\) siA]^ go] F ofl Q Q tflo} ^o] 0.1 32f Q x iflo} ^01 

0.3 ■§: ^ -1.0 34 1.0 <H1 ^ cfl-§-A)^cf. zl&I^, ^fl*} ^ & F s] 0.15 
-0.5 <H1 cfl-g-^cf. tfl-g-s^ -0.5 e}^ ^ ^42) ^ Qi JitHr Q 0 °11 7>?}£ 

^^i-^, ^e^vs -y-^ ^cHH «ih&°i "0" 91 ^n-i- ^ tiiH<i<Hi <$hj«i- 
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<ii9> o]9\. j^^g. nfl a^|oj^i cfl^ ^^-0.5.*) nfl Hefl^^l ^-^^ sfl^^ *)3. 

^-i- ^H-^-S ^*fl*i ^ $Icf(S230). 
<120> d\)o). ^o] t #<ys} ^\^S.7\ 72 wlH<?I ^-f^l CRC Ei ^>c^ 

* 270 ^117> ^^Sl^ oi 270 ^iL# g 0 ] ^ ^ 
oil EiiL^=^ ^-*fl*| aJ-oj^ ^iLo] 72 u]e^ CRC 16 wlH* ^-tr ^ $14. 

<121> ^1^-0. S) SflBi^tiSf ^-Oj^ 0^^=71= ^/^fe oiie^^scofl cfl*V 

* ^^ltbcf. ^]E^>H tf<a*H one^^H.^ y].^ ^-o] CRC 7f ^S^cf^, 

^Eiu> 3 ^^.7> ^iL^ °J^3r>^7>l- CRC £^<L5L*\ 3) 

^Jf» ^1W(S240). CRC oj ^ ^o.^ ^S]^ #oj^ ^ 

^*}:n, zl^^I #o_ ^o.^ ^s]^ "NONE" °leHr -g-*V-I- Tfl^siH ^ e^ v}3-9 ^ 

<122> ^#51 3)]Ei^^.7> Sfl^tiS!}- Oj^l^].^ ^.^^.Al^ofl^ 0]xi]^ ^ 

&*&S. 7}Zi\*\x\ °#°J:^ZL ^ o;^ ojufl oj^o} ^ o ijl> ^ 

3* ^^1^1, ofl^cfl, 80% <|J *]5i!- S^fe oj^^- ^o.^ ^-Cf. oj^ £ 

71- 80% o^o] ^-o-ofl^ Q SLr]SLllS.*\] ^^S7} 7>«fl^] %°.S. ^ 9X^. 

<123> gc^ ^^*V ^EiP>3 Cfoj:^ ^ v}9). £o] $)B\v}EL 

HEfl^ol ^-o]*}. cflo^ 4^0^ ^Sf^ ^^5. ^E^SlJl 
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SK- Zj-Zj- ^^^*>ul, Aljrofl tjj^^ A>^( S 220) ( sfl€^# 

(S230), % ^KS240) *3*fl^ot ^. ^ojnf. 

^WH^ ^ 7^ ^ 3^ ^ ^oflA^ ^oj-^ 7l#o 1 l 

7^ SLK)SLHS:2] 88% ol^c], ZL ol^jo) 

^ofl rfl^HJE. pitch Shift # *)1<2]^1-Jiir 80% <>1^ 7}^>53tf. Ig7> 

^ 7l^o_S. t4H*V SNR ^- 49-64 dB 3.*\ 413-4 7^ -R-*l ^ , ^-&4 $|BK 

£ ^VS, ^lH^ 7U v 3^r ^ ^H^H cfl*]- AlSlA^ol -^-oi^cf. c^ig 

^ ^ ^ ^27} 7}^0>}7) afl^ofl ^^ol -g^^ - &0- ^ of^e}, <^ tc] ^ ^4 

^51 &&4. £. ^ ^J-c^o^ 7 }^)*6\]*] ^«5>7fl 

t^HiS 7-] ^ J^J^]Jlofl ^ 9X7} nfl^-ofl, ZL ^ 

£ c-flojE^ 540^ ^nloj-o]. a]^^ 7 >^ ^ r^^l^ *fl°lEH cfl*!: ^fl-g- °1 

7}^>7fl ^Cf. -Hf-H,], ^eofl MP3 ^4 *]*}^, ^0}+ ^- 

u Hr°] ^ ^711 ^£1^^, ^4^3. 4^3^ ^ ol E| 3] ojo] 7l€r>^^o.S ^7>^>J1 <&Sr 
^ ^MH4, ^4 «-g-£^ Dfl-o # ^ol^. 

^ A o^^l ^Al^oH ^^^1 ^ 7l^o>ofl^ ^>o| 7 |.^ 
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3 ^ ^ ifl<M t}<£*l tfl^ ^A] 7 > 7>^ ^o]^, n.9\- 
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1] 

A o V 7l #^#5^1 7)^><^ #7l ^efl<y iflSj ^V 7 ] Al^S. ^^A]7l^ #31-1- i^Rr 
2] 

*ll 1 %H1 5U°H, 

A o V 7l #31 ^<H] ^"71 ^JL# ^3}-^ ^B^§>^ ^ll" 1=1 

A o V 7l #3HH^r ^E-^S} Aj- 7 ] Aljrofl cfl^fl^ s.^ ^o] ^#5^ 3 

^-2.5. *}^r B] d|-3 Aj-ol ^ . 

3] 

^ 1 S^i, 
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#7} *\3L tfl^ ^ 3#*Rr S.^}^ , 

^■7) ^) ^7) US- ^ <=>>\d #7] Alif i^-*Kr 

[^T 1 * 4] 

*n i *m 5U°h, 

5] 

l %hi sa°H, 

^-71 ifl^iLfe ^-71^1 Jl!- 53* ^ ^EiP}3 «o V ^. 

*fl l %hi SU°1>H, 
*H l %H) 5a<>H, 
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[^T 1 * 8] 

^7} ^H3& #31 <#7] A]JL# ^ AVo]^ tfl^ rto^ ^ .SL^o} -ix}- 

^7] 4^ U^flS. ^Ei^^ Z|Z^ Ajjrofl tfl^Ai Z}- 

^ 3* ^8 ^ ^E^>H ^ «o^. 

[3^* 9] 

*fl 1 SA°H, 

_ = - 

/=/- 1 /=/- 1/2 

i-1, i-1/2, i ^, s-l-M-^ Hefl^ A <3«3-4 B ^^Al ^^M-i- A ^1^- 

f ^ ^nm) 

[^^p-iJ- 10] 
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_ - ^ 

•S^ -*- 

= 'xf l-KOI , s a = S |*COI 

/=/- 1 /=/- 1/2 

( ^7HH, s(t) ^ $)eW*9€ -tiis.*! §>q-si ^Efl<y tflsi ai- £> 

i-l, i-l/2, i ^r, A ^4 B ^ ^ JLS ^ 3M: ^ , A <3 <^ 

F ^ 

11] 

^1 1 *<M1 5ao]*l, 

-4 ^ ^ : -s'CO == -""CO « - -CO 

B <=% ^ : ^'CO = •s(') - £T - ^CO 

S(t) ^ $|EW ? <J€ Aljr^ *>M-^ S^oJ ^o) Al Jr _ 

S'(t) *r #7) S-^^O] ^>Sj-^o] sq^JS. ^-71 XI Jr #7iHH ^7} ^Jl 

S(t) 1- 'g^Al^l ^ofl ^o^^l^ aJJt) 
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12) 

^1 91°]*\, 

# #71 ^E^H #<^lSl ^71 S-^^J- xy^ uJ-Al^ ^ofl a>#^ cj^ ; 

#7l ^7>^^ ^*Hr ^ 

^ ^Tjl oil ^ ^"71 °cf^^ S#*Hr #7j <#7}Q$; tfl^-S]^ 

91^ ^7) *i]}<$o\] #<QS\o] ol^ ^j^^ ^#§Rr ^^111- £t5fe ?A^T S-^ O. 

JL ^ ^ El V \EL ^# « 0 >^. 
13] 

*fl 12 *J-ofl ?>H^, 

#71 ^->g# ## ^Tfl *H1 #71 ^IJl!- #7l ^)B^>3 #^^0] ^S).^ ^. 

^S. ^^oHr ^-7111- Dl lfs}Bj , 
#71 ^gJt ## ^ 711 ofl ^E^€ # 7 | Aljrofl t^^H^ #71 4IH3&ol A>#£l^ ^ 

14] 

XI 12 %H1 91°]*], 
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#7l 4^#& ## ifl^l #7l sfl^iL ^# #31^ ^-^-ol #7l Ajif 

15] 

A 12 %H1 

ZfZj-S] a o > 7 ] neflojol] tflsfl #7l *H€3:S.^ tilB^^l tflSfl o^zj^ 

[^t 1 * 16] 

A 12 ^Hl 5fl°H, 

#7l sfl^^ti ifl°lM ^^Jr-^ 3#*Kr #31* C-l X#*Hr 

17] 

31 12 %H1 9i°]*\, 

*>M^ #71 = 31^1 #^5l^ SU^r #71 Sfl^iL^ Zj-Z}- #ol*l tfl<* y^.g. 

^o^ofl zl-zl- #og^ 4-0^ alHS ^#5)31, 

#71 ^-#^ ## #711 #71 ^]lt #71 4^r^ ^=Hr ^ ^E^^ 

#31# cl 5L^5}ol, 

#71 ## #31 ^*1 #71 Sfl^^i #31^ 3gEi^ Z^o] # 7 j Al^cH] 
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